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
$EVWUDFW7KHDYDLODELOLW\RIPRUHPRELOHODUJHIDFWRUWRXFKVFUHHQLQWHUIDFHVKDVDOORZHGIRU
UHVHDUFK LQWR FROODERUDWLYH OHDUQLQJ WKDW KDV SUHYLRXVO\ WDNHQ SODFH LQ VLQJOH ODERUDWRU\
HQYLURQPHQWV WR EH FDUULHG RXW DWPXOWLSOHVFKRROV LQ WKH UHDOZRUOGVLPXOWDQHRXVO\7KLV
UHVHDUFKIRFXVHVRQDVWXG\ZKLFKXVHGWKHIUDPHZRUNWRLQYHVWLJDWHFROODERUDWLRQEHWZHHQ
JURXSVRIVWXGHQWVDW WZRJHRJUDSKLFDOO\VHSDUDWHVLWHV7KHJURXSVIURPWKHVHSDUDWHVLWHV
ZRUNHG WRJHWKHU WR FRPSOHWH D WDVN XVLQJ YLGHRFRQIHUHQFLQJ DQG D QRYHO IOLFN JHVWXUH
SURYLGHGE\WKH6\QHUJ\1HWIUDPHZRUNWRWUDQVIHUPDWHULDOVWRHDFKRWKHU7KLVSDSHUGHWDLOV
LQLWLDOILQGLQJVDQGWKHVWHSVEHLQJWDNHQWRUREXVWO\DQDO\]HWKHGDWDFROOHFWHG
,QWURGXFWLRQ
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$VVXFK ODUJHWRXFKVFUHHQLQWHUIDFHVRIIHURSSRUWXQLWLHVIRU
FROODERUDWLRQEHWZHHQOHDUQHUVHLWKHUZKHQWKHLQWHUIDFHLVVKDUHGRUZKHQWZRRUPRUHFRORFDWHGLQWHUIDFHVDUH
QHWZRUNHGWRJHWKHUDOORZLQJIRUWKHWUDQVIHURIPDWHULDOV7KLVVWXG\EXLOGVRQSULRUUHVHDUFKLQWRWKHREVHUYHG
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+LJJLQVHWDO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6WXG\GHVLJQ
7KHRULJLQDO6\QHUJ\1HWVWXG\ZDV OLPLWHG WRXVH LQDODERUDWRU\EXLOWWRHPXODWHDFODVVURRPUDWKHUWKDQLQ
UHJXODUVFKRROHQYLURQPHQWV7KLVZDVQHFHVVLWDWHGE\WKHFRQVWUDLQWVRIWKHWHFKQRORJ\5HFHQWGHYHORSPHQWV
RIPRUHSRUWDEOHDQGUREXVWPXOWLWRXFKWDEOHVPHDQWKDWUHFHQWUHVHDUFKXVLQJWKH6\QHUJ\1HWIUDPHZRUNFDQ
WDNHSODFHLQUHDOZRUOGVFKRROVHWWLQJV+RZHYHUUDWKHUWKDQVLPSO\UHSOLFDWHWKHSUHYLRXVFRQILJXUDWLRQRIFR
ORFDWHGJURXSVZRUNLQJWRJHWKHUWKHUHVHDUFKHUVVRXJKWWRXVHWKHFDSDELOLWLHVRIWKH6\QHUJ\1HWWRROWRWKHLU
IXOOHVWSRWHQWLDOE\GHYHORSLQJVKDUHGOHDUQLQJSUDFWLFHVEHWZHHQVPDOOJURXSVRIOHDUQHUV\HDUVROGLQ
WZR VFKRROV ZRUNLQJ VLPXOWDQHRXVO\ RQ DSURMHFW'HVSLWH WKHLUGLVWDQFHDSDUW DSSUR[LPDWHO\PLOHV
'XUKDP&LW\LQ(QJODQGDQG&DHUSKLOO\LQ:DOHVKDYHDVKDUHGLQGXVWULDODQGFRDOPLQLQJKHULWDJH%RWKKDYH
UHFHQWO\XQGHUJRQHSULYDWLRQV LQGUDPDWLFGHLQGXVWULDOL]DWLRQ7KHLPSDFWWKLVKDVKDGRQ\RXQJOHDUQHUVKDV
EHHQRQHRIGLVDVVRFLDWLRQ7KH\VWUXJJOHWRHTXDWHWKHLURZQUHDOLW\ZLWKWKHLQLWLDOUDLVRQG
rWUHRIWKHYLOODJHV
LQ ZKLFK WKH\ OLYH 7R KHOS VXSSRUW WKH GHYHORSPHQW RI D VKDUHGVHQVHRI OHDUQHUEHORQJLQJDQGKLVWRULFDO
SHUVSHFWLYHJURXSVZHUHDVNHGWRFROODERUDWHRQD+LVWRU\P\VWHU\FODVVURRPWDVN/HDWDQG+LJJLQV
7KLVDFWLYLW\FHQWHUVDURXQGDFRPSOH[SUREOHPPXOWLSOHSRVVLEOHDQVZHUVZHUHFRQWDLQHGLQFOXHVVKDUHG
EHWZHHQWKHWZRJURXSVRQHLQHDFKORFDWLRQ7KHWDVNZDVWRUHFRQVWUXFWWKHHYHQWVOHDGLQJXSWRDQDFFLGHQWLQ
DPLQHLQYROYLQJD\HDUROGER\DQGWRDSSRUWLRQEODPHIRUKLVPLVIRUWXQH
7KHVH OHDUQHUVZHUH OLQNHGE\6N\SHWRVXSSRUWFRPPXQLFDWLRQDQGE\WKHWDEOHVWKURXJKZKLFKWKH\FRXOG
VKDUHGDWDYLDDIHDWXUHFDOOHGµ1HWZRUN)OLFN¶7KLVIHDWXUHDOORZVOHDUQHUVWRWUDQVIHUFRQWHQWIURPRQHWDEOHWR
DQRWKHU XVLQJ D IOLFNLQJ JHVWXUH µ)OLFNLQJ¶VKDUHGFOXHVEHWZHHQ ORFDWLRQVJDYHDVHQVHRIVSRQWDQHLW\DQG
IOXLGLW\ZKLFKW\SLFDOILOHVKDULQJPHWKRGVGRQRWDOORZ0F1DXJKWRQHWDOLQSUHVV,WDOVRVFDIIROGHGJURXSV
LQQHJRWLDWLQJVDOLHQFHIRUWKHFOXHVRQWKHLUWDEOH7KHFOXHVWKH\SHUFHLYHGDVLPSRUWDQWZHUHIOLFNHGDQGWKRVH
GHHPHGOHVVVDOLHQWZHUHQRW
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,QLWLDOGDWDVXJJHVWV WKDW WKH UHPRWHQDWXUHRI WKHJURXSVGLG OHDG WRPHDQLQJIXOFROODERUDWLRQEXW LQDYHU\
GLIIHUHQW IRUPWR WKDWREVHUYHG LQ WKHRULJLQDOVWXGLHVZKLFKIRFXVHGRQ LQWUDJURXSUDWKHU WKDQ LQWHUJURXS
FROODERUDWLRQ,QWKHHDUO\VWXG\JURXSVRUJDQL]HGWKHLUWKRXJKWVXVLQJUHSUHVHQWDWLRQVRQWKHWDEOHWRQHJRWLDWH
VKDUHGXQGHUVWDQGLQJ ,Q WKH UHFHQWVWXG\OHDUQHUVLPPHGLDWHO\VKDUHNH\LQIRUPDWLRQZLWKWKHSDUWQHUJURXS
OHDYLQJ RQO\ LQIRUPDWLRQ WKH\ KDYH GHFLGHG LV XQLPSRUWDQW RQ WKHLU WDEOH /HDUQHUV HDVLO\ FUHDWHG D MRLQW
DWWHQWLRQVSDFHSDUWLFXODUO\DURXQGLQIRUPDWLRQVHQWE\WKHUHPRWHJURXS+RZHYHUWKLVOHGWKHPWRDQRYHU
IRFXVRQLQGLYLGXDOSLHFHVRIWH[WUDWKHUWKDQRQGHYHORSLQJDJHQHUDOXQGHUVWDQGLQJ
*URXSV LQ ERWK ORFDWLRQV HDVLO\ HVWDEOLVKHG MRLQW ZRUNLQJ SUDFWLFHV DLPHG DW VKDULQJ LPSRUWDQW
LQIRUPDWLRQ ZLWK HDFK RWKHU DQG DWWUDFWLQJ WKH DWWHQWLRQ RI WKHRWKHUJURXS ,IRQHSDUWLFLSDQWZDYHGDW WKH
SDUWQHUJURXSLWZDVJHQHUDOO\LJQRUHGDVHUURQHRXV+RZHYHULIDOOPHPEHUVRIWKHJURXSZDYHGWRJHWKHUWKH
YLHZLQJJURXSNQHZWR LQLWLDWHGLDORJXH7KHUHZHUHFRQVFLRXVH[FKDQJHV LQYROYLQJSURFHGXUDODQGVROXWLRQ
IRFXVHGGLVFXVVLRQ7KHUHZHUHDOVRFOHDUVXEFRQVFLRXVFRPPXQLFDWLRQSURFHVVHVLQYROYLQJPLUURUHGERG\
ODQJXDJHDQGPRGXODWLRQRILQWRQDWLRQWRPDWFKXQIDPLOLDUDFFHQWV
7HDFKHUEHKDYLRUZDVIRFXVHGLQWZRDUHDV)LUVWKHOSLQJJURXSVHVWDEOLVKEHWWHUSK\VLFDOFROODERUDWLYH
SUDFWLFHVWRPRUHHIIHFWLYHO\XVHWKHWDEOHV7KLVHQWDLOHGFKDQJLQJWKHLUSRVLWLRQLQUHODWLRQWRWKHFDPHUDXVHG
IRU6N\SHRUVXJJHVWLQJ LPSURYHPHQWVWRWKHLUWHFKQLTXHZKHQSHUIRUPLQJPXOWLWRXFKJHVWXUHVRQWKHWDEOH
LQWHUIDFHV6HFRQGWHDFKHUVKHOSHGOHDUQHUVVKLIWWKHLUIRFXVIURPWKHVSHFLILFDVLQJOHFOXHVHQWE\OHDUQHUVLQ
WKH RWKHU JURXS WR WKH JHQHUDO XQGHUVWDQGLQJ WKH SODFH RI WKLV FOXH LQ WKHZLGHUFRQWH[WRIGHYHORSLQJD
SODXVLEOHVROXWLRQWRWKHWDVN
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
IUDPHZRUN7KLVLVEHLQJXVHGWRH[SORUHWKHH[WHQWWRZKLFKWKHSDUWLFLSDWLQJOHDQHUVZHUHDEOHWRVXSSRUWDQG
VFDIIROGERWKVXFFHVVIXOFROODERUDWLRQDQGVXFFHVVIXOWDVNFRPSOHWLRQ/HDUQHUEHKDYLRULVEHLQJH[SORUHGXVLQJ
WKHPHWDSKRUVRISDUWLFLSDWRU\ OHDUQLQJNQRZOHGJHDFTXLVLWLRQDQGNQRZOHGJHFRQVWUXFWLRQ /LSSRQHQHWDO
DVDIUDPHZRUNIRULQWHUSUHWLQJLQGLYLGXDO¶VH[SHULHQFHVRIFROODERUDWLYHZRUNLQJ7KLVZRUNLVGXHIRU
FRPSOHWLRQLQ$SULO
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JURXSFROODERUDWLRQ7HFKQRORJ\3HGDJRJ\DQG(GXFDWLRQ±
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&RPSXWHUVLQ(GXFDWLRQ
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GRLRUJMFDO
0HUFLHU (0 	+LJJLQV 6 (  &ROODERUDWLYH OHDUQLQJ ZLWKPXOWLWRXFK WHFKQRORJ\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